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(57) A passively activated safety needle assembly 
includes a needle assembly, a shield assembly and a 
safety cap. The needle assembly includes a hub and a 
needle cannula that projects from the hub. The shield 
assembly includes a safety shield that is mounting for 
sliding movement along the needle cannula. The shield 
assembly also includes a plurality of arms articulated to 
one another to permit sliding movement of the safety 
shield along the needle cannula from a proximal position 



to a distal position where the tip of the needle cannula 
is shielded. A spring is mounted to the shield assembly 
and is operative to drive the safety shield from its prox- 
imal position to its distal position. The safety cap is 
mounted over shield assembly and holds the shield as- 
sembly in the proximal position. The arms are held dur- 
ing usage of the safety needle. Upon release of the 
arms, the spring automatically drives the shield distally 
without any user activation. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

[0001] The subject invention relates to a passively ac- 
tivated safety needle assembly to prevent accidental 
needle sticks. 

10 

DESCRIPTION OF THE RELATED ART 

[0002] Many medical procedures require the use of a 
sharply pointed metallic needle cannula for obtaining a 
sample of fluid from a patient or for delivering a fluid to 15 
the patient. The sharply pointed metallic needle cannula 
must be handled carefully to avoid an accidental stick 
with the point of the needle cannula. An accidental stick 
with a sterile needle cannula Is painful and can leave an 
open wound that Is subject to infection. An accidental 20 
needle stick with a used needle cannula can transmit 
disease. 

[0003] Safety shields are employed widely in the 
health care industry to eliminate or reduce the risk of 
accidental needle sticks. Safety shields have taken 25 
many forms, including shields that telescope along the 
needle cannula from a proximal position to a distal po- 
sition. The distal tip of the needle cannula is exposed 
for use when the shield is in the proximal position. How- 
ever the pointed tip of the needle cannula is covered 
when the shield is in the distal position. 
[0004] Some shields are large and telescope over a 
syringe, needle holder or other medical implement. 
Some such large shields also include coil springs to pro- 
pel the shield distally. The spring typically is locked in a 
collapsed condition around proximal portions of the 
medical implement when the shield is retained in the 
proximal position. An actuator is triggered after use of 
the medical implement to release the spring and drive 
the shield distally into a shielding disposition around the 
needle cannula. 

[0005] Other shields are much smaller and are con- 
figured to telescope only along the needle cannula. The 
shield in these prior art devices may be connected to 
the syringe or the needle hub by a tether or a linked array 
of hinged arms to limit the range of movement of the 
shield relative to the needle cannula. Thus, the shield 
can be moved distally into surrounding relationship with 
the tip of the needle cannula. However, the tether or 
hinged arms prevent the shield from sliding completely 
off the needle cannula. Some shield assemblies of this 
general type include a spring mechanism for assisting 
a portion of the distal movement of the shield along the 
needle cannula. A shielding assembly of this general 
type is shown in U.S. Patent No. 5,348,544 which is as- 
signed to the assignee of the subject invention. The 
shielding assembly shown in U.S. Patent No. 5,348,544 
requires the user to initiate shielding by exerting digital 



pressure on one of the hingedly connected arms. This 
initial digital pressure will be resisted by the spring. How- 
ever, after a certain range of movement, the hingedly 
connected arms will be positioned such that the spring 
assists the distal movement of the shield. The needle 
shielding device shown in U.S. Patent No. 5,348,544 is 
very effective. However, a device with passive or auto- 
matic shield actuation could provide certain advantages 
over the prior art. 

SUMMARY OF THE INVENTION 

[0006] The subject invention is directed to a passively 
activated safety needle assembly with a shield config- 
ured for sliding movement along a needle cannula. The 
needle cannula comprises a proximal end and a distal 
end that is sufficiently pointed for penetrating skin and 
adjacent tissue of a patient. The proximal end of the nee- 
dle cannula may be mounted in a hub. The hub may be 
molded from plastic and may be configured for mounting 
to a syringe, a needle holder or other medical imple- 
ment. 

[0007] The shield of the passively activated safety 
needle assembly may be slidably movable along the 
needle cannula from a proximal position substantially 
adjacent the hub to a distal position for shielding the tip 
of the needle cannula. The needle shield may include a 
spring latch formed from a metallic material and biased 
against a lateral side of the needle cannula as the shield 
moves from the proximal position toward the distal po- 
sition. The spring latch may be dimensioned and con- 
figured to overlie the distal tip of the needle cannula 
when the shield reaches its distal position. 
[0008] The passively activated safety needle assem- 
bly of the subject invention further comprises connection 
means for limiting movement of the shield along the nee- 
dle cannula. The connection means may comprise a 
flexible tether or a plurality of hingedly articulating arms 
that can move from a collapsed condition to an extended 
condition. The connection means is in the collapsed 
condition when the shield is in its proximal position rel- 
ative to the needle cannula. However, the connection 
means is in a fully extended condition when the shield 
has advanced into shielding disposition around the tip 
of the needle cannula. 

[0009] The connection means may comprise a distal 
end that is articulated to the shield and a proximal end 
that is articulated to or near the needle hub. More par- 
ticularly, the proximal end of the connection means may 
be articulated directly to the needle hub. Alternatively, 
the proximal end of the connection means may be artic- 
ulated to a base which in turn is connected securely to 
the needle hub. 

[0010] The passively activated safety needle assem- 
bly of the subject invention further comprises a biasing 
means for urging the shield from the proximal position 
to the distal position. The biasing means may comprise 
a torsion spring mounted between a plurality of hingedly 
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connected arms of the connection means. Alternatively, 
the biasing means may comprise a coil spring that sur- 
rounds the needle cannula at locations between the 
shield and the needle hub. The biasing means is dis- 
posed and configured for having stored energy when the 5 
safety shield is in its proximal position. Additionally, the 
biasing means is configured relative to the shield and 
the connection means such that the stored energy will 
urge the shield distally at all points along the range of 
movement of the shield. Thus, the biasing means is con- io 
figured and disposed for urging the shield distally even 
when the shield is in its extreme proximal position. Ac- 
cordingly, the biasing means avoids the need to initially 
exert digital pressure on the shield or on a hinged arm 
to start the shield moving toward the distal shielding po- « 
sition. 

[0011] The passively activated needle assembly of 
the subject invention further comprises a safety cap that 
is removably engaged over the needle cannula prior to 
use. The safety cap may be formed from a rigid plastic 20 
material and may be dimensioned to cover the entirety 
of the needle cannula from the distal end to the proximal 
end. Proximal portions of the safety cap may be dimen- 
sioned for removable frictional engagement over the 
needle hub and/or over any base that may be provided 25 
to mount the connection means on the hub. A notch or 
slot may extend distally from the proximal end of the 
safety cap a sufficient distance for receiving the hingedly 
connected arms or other such connection means. The 
safety cap performs two functions. First, the safety cap 30 
prevents accidental sticks with the needle cannula prior 
to use. Additionally, the safety cap releasably holds the 
safety shield in a proximal position. 
[001 2] The shield of the subject invention initially is in 
its proximal position on the needle cannula with the con- 35 
necting means in the collapsed condition and with the 
stored energy in the biasing means. The safety cap then 
is mounted over the needle cannula and over the shield 
sufficiently for removable frictional engagement of the 
safety cap with either the needle hub or with the base <o 
to which the connection means is articulated. This initial 
positioning of the safety shield and the safety cap is car- 
ried out at the place of manufacture and does not require 
any action by the health care worker. 
[001 3] A health care worker may mount the passively 45 
activated safety needle assembly to a syringe, needle 
holder or other medical implement in a conventional 
manner. This mounting may involve the mere axially 
movement of a Luertip into a Luer receptacle of the nee- 
dle hub. Alternatively, the needle hub of the passively so 
activated safety needle can be threaded into engage- 
ment with a Luer collar. 

[0014] The health care worker then grips the connec- 
tion means and the syringe or needle holder between a 
thumb and forefinger. This engagement ensures that the 55 
shield will remain in a proximal position. The health care 
worker then grabs the safety cap with the other hand 
and pulls sufficiently to disengage the safety cap. The 



required pulling force is approximately the same as the 
pulling force to separate any safety cap from a needle 
assembly in the prior art. The health care worker then 
continues to exert digital pressure on the connection 
means and urges the exposed distal tip of the needle 
cannula into a targeted location on the patient for ob- 
taining a fluid sample or for delivering a fluid drug to the 
patient. After the needle cannula has been placed in 
communication with the patient, the health care worker 
may release the grip on the connection means. This re- 
lease of the connection means enables the spring to 
drive the safety shield distally. The distal movement of 
the safety shield along the needle cannula terminates 
when the distal end of the safety shield contacts the skin 
of the patient. 

[0015] The needle cannula is removed from the pa- 
tient after an appropriate volume of liquid has been with- 
drawn or after an appropriate dosage of a drug has been 
administered. Proximal movement of the needle cannu- 
la associated with the withdrawal of the needle cannula 
from the patient permits the safety shield to be driven 
further in a distal direction by the biasing means. Thus, 
the distal end of the safety shield will remain in contact 
with the skin of the patient as the needle is moved prox- 
imally relative to the patient. Upon complete removal of 
the needle cannula from the patient, the biasing means 
will advance the shield into its full shielding condition 
around the distal tip of the needle cannula. The safely 
shielded needle then can be separated from the syringe 
or needle holder and discarded into an appropriate 
sharps receptacle. Alternatively, the entire needle as- 
sembly and needle holder may be discarded. 
[001 6] The health care facility occasionally is a hectic 
environment, and fluids near the patient may make med- 
ical implements slippery. Thus, the potential exists for 
the health care worker to drop the needle assembly be- 
fore use. Inadvertent dropping of the passively activated 
safety needle will immediately cause the shield to be 
propelled by the spring into its distal shielding position 
around the needle cannula. Hence, accidental sticks are 
avoided even in situations where the unused needle 
cannula is accidentally dropped. 

DESCRIPTION OF THE DRAWINGS 

[0017] 

FIG. 1 is a side elevational view of a passively ac- 
tivated safety needle assembly in accordance with 
the subject invention. 

FIG. 2 is a longitudinal cross-sectional view of the 
passively activated safety needle assembly mount- 
ed to a needle holder. 

FIG. 3 is a cross-sectional view similar to FIG. 2, 
but showing the safety cap removed and showing 
the needle assembly in use. 
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FIG. 4 is a cross-sectionai view similar to FIGS. 2 
and 3 after removal of the needle cannula from the 
patient and showing the shield in its fully extended 
condition. 

5 

FIG. 5 is a cross-sectional view similar to FIG. 2, 
but showing the second embodiment. 

FIG. 6 is a cross-sectional view similar to FIGS. 2 
and 5 but showing a third embodiment. *o 

FIG. 7 is a cross-sectional view similar to FIGS. 2, 
5 and 6 but showing a fourth embodiment. 

DETAILED DESCRIPTION « 

[0018] A passively activated safety needle in accord- 
ance with the subject invention is identified generally by 
the numeral 10 in FIG. 1. Passively activated safety nee- 
dle assembly 10 comprises a needle assembly 12, a 20 
safety cap 14 and a shield assembly 16. Safety needle 
assembly 10 can be mounted to a medical implement, 
such as a syringe or a needle holder. For example, FIG. 
2 shows passively activated safety needle assembly 10 
mounted to a needle holder 18 that is intended for use 25 
with evacuated blood collection tubes to collect samples 
of a patient's blood. Needle holder 18 may be of prior 
art design and is formed with a Luer tip 20 that has a 
passage therethrough. 

[0019] Needle assembly 12 includes a needle cannu- 
la 22 with a proximal end 24, a distal end 26 that is bev- 
eled to a sharp tip and a lumen 28 extending between 
ends 24 and 26. Needle assembly 12 further includes a 
plastic hub 30. Proximal end 24 of needle cannula 22 is 
secured in hub 30 by adhesive 32. Hub 30 includes a 
proximal end 34 with a recess 36 configured for mount- 
ing over Luer tip 20 of needle holder 18 or over a Luer 
tip on another medical implement with which passively 
activated safety needle assembly 1 0 is employed. Thus, 
hub 30 permits communication between lumen 28 of 
needle cannula 22 and the passage through Luer tip 20 
of needle holder 18. 

[0020] Passively activated safety needle assembly 10 
comprises a safety shield 38 slidably mounted over nee- 
dle cannula 22 for movement from a proximal position 
adjacent hub 30 to a distal position where safety shield 
38 surrounds distal end 26 of needle cannula 22. Safety 
shield 38 also is provided with a safety latch 40 formed 
from a metallic material. Latch 40 is biased against a 
side of needle cannula 32 when safety shield 38 is in 
the proximal position shown in FIG. 2. Latch 40 then 
slides against the side of needle cannula 22 as safety 
shield 38 is advanced from the proximal position shown 
in FIG. 2 toward the distal position shown in FIG. 4. 
When safety shield 38 reaches the distal position shown 
in FIG. 4, safety latch 40 will pass distal tip 26 of needle 
cannula 22. The inherent biasing forces of safety latch 
40 will urge safety latch 40 over distal tip 26 of needle 



cannula 22 to prevent re-exposure of needle cannula 
22. 

[0021] Shield assembly 16 further includes a distal 
arm 42 that is connected unitarily to safety shield 38 by 
a first living hinge 44 that permits hinged movement be- 
tween distal arm 42 and safety shield 38. A proximal arm 
46 is hingedly connected to distal arm 42 by a hinge pin 
48. Proximal arm 46 is connected unitarily to a safety 
shield base 50 by a second living hinge 52. Base 50 of 
shield assembly 16 is a generally tubular structure that 
is locked securely over hub 30 of needle assembly 12 
in a manner that prevents removal without destruction 
of the respective components. 
[0022] Shield assembly 16 further includes a torsion 
spring 54 with a coil 56, a proximal leg 58 and a distal 
leg 60. Coil 56 of torsion spring 54 is mounted over hinge 
pin 48 such that torsion spring 54 is effectively captured 
on shield assembly 16. Proximal leg 58 of torsion spring 
54 is engaged with proximal arm 46 of shield assembly 
16. Distal leg 60 of torsion spring 54 is engaged with 
distal arm 42 of shield assembly 16. 
[0023] Arms 42 and 46 of shield assembly 16 are di- 
mensioned and configured to permit safety shield 38 to 
be moved into the proximal position shown in FIG. 2, 
such that safety shield 38 abuts needle hub 30. Addi- 
tionally, arms 42 and 46 of shield assembly 16 are di- 
mensioned to permit safety shield 38 to be slid distally 
along needle cannula 22 and into a position where latch 
40 snaps into engagement over distal end 26 of needle 
cannula 22. Torsion spring 54 is biased into a collapsed 
condition when safety shield 38 is in its proximal position 
along needle cannula 22 and substantially adjacent 
needle hub 30. Biasing forces of torsion spring 54 urge 
spring legs 58 and 60 away from one another, and there- 
by tend to urge arms 42 and 46 about hinge pin 48 and 
into an expanded condition. Thus, torsion spring 54 pro- 
pels safety shield 38 distally along needle cannula 22. 
These forces of torsion spring 54 exist when safety 
shield 52 is in the proximal position shown in FIG. 2. 
Hence, there is no need to provide digital assistance 
through the first part of movement of safety shield 38, 
as had existed in the prior art. 
[0024] Safety cap 14 of passively activated safety 
needle assembly 10 is molded unitarily from a rigid plas- 
tic material and includes an open proximal end 62, a 
closed distal end 64 and a rigid closed sidewall 66 ex- 
tending between ends 62 and 64. Portions of tubular 
sidewall 66 adjacent distal end 62 are formed with a 
notch 68 that is dimensioned to slidably receive arms 
42 and 46 when safety shield 38 is in the proximal po- 
sition of FIG. 2. More particularly, notch 68 includes a 
distal end edge 70 that will abut against and lie partly 
over distal arm 42 of shield assembly 1 6. Simultaneous- 
ly, portions of safety cap 14 adjacent proximal end 62 
snap into engagement with base 50 of shield assembly 
16. Thus, safety cap 14 is retained releasably over both 
needle assembly 12 and shield assembly 16 and holds 
shield assembly 16 in the collapsed condition of FIG. 2. 
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[0025] Passively activated safety needle assembly 1 0 
is shown in FIG. 1 after removal from its sterile packag- 
ing and prior to mounting on a medical implement. Safe- 
ty needle assembly 10 is mounted to needle holder 18 
or other medical implement by urging your receptacle 
36 at proximal end 34 of needle holder 30 onto Luer tip 
20 as shown in FIG. 2. The health care worker then grips 
needle holder 18 and distal arm 42 of shield assembly 
16 with a thumb and forefinger and pulls distally on safe- 
ty cap 14 with the other hand. A slight pulling force sep- 
arates safety cap 14 from the remainder of needle as- 
sembly 1 0 to expose distal end 26 of needle cannula 22. 
At this point, the health care worker still retains a finger 
on distal arm 42 of shield assembly 16 to hold safety 
shield 38 in the proximal position shown in FIG. 2. 
[0026] The health care worker next guides the distal 
end 26 of needle cannula 22 into a targeted location on 
a patient substantially in the conventional manner. The 
health care worker may release the grip on distal arm 
42 of shield assembly 16 once there is assurance that 
the targeted location of the patient has been entered. 
The removal of the digital force enables torsion spring 
54 to expand, and immediately urges safety shield 38 
distally along needle cannula 22. Safety shield 38 will 
terminate its distal movement upon contact with the skin 
of the patient as shown in FIG. 3. 

Needle assembly 12 is removed from the patient 
after a sufficient volume of fluid has been collected or 
delivered. Removal of needle cannula from the patient 
merely involves a proximal movement of passively ac- 
tivated safety needle assembly 1 0 and needle holder 18. 
This proximal movement permits further distal move- 
ment of safety shield 38 along needle cannula 22 in re- 
sponse to continuing forces exerted by torsion spring 
54. Upon complete removal of needle cannula 22 from 
the patient, safety shield 38 will have been propelled dis- 
tally a sufficient distance for latch 40 to spring over distal 
tip 26 of needle cannula 20 and to prevent re-exposure 
of needle cannula 22. Sliding movement of safety shield 
38 along needle cannula 22 is entirely passive and re- 
quires no initial assistance by the health care worker. 
Needle assembly 12 then can be discarded with or with- 
out the holder 18 in an appropriate sharps receptacle. 
[0027] A second embodiment of the passively activat- 
ed safety needle assembly is illustrated in FIG. 5 and is 
identified generally by the numeral 10a. Passively acti- 
vated safety needle assembly 10a is identical to safety 
needle assembly 10 described and illustrated above in 
most respects. However, a rigid thumb grip 72 projects 
from a side of base 50 diametrically opposite arms 44 
and 46. Safety cap 14a includes a second notch 74 di- 
ametrically opposite notch 68 and dimensioned to slid- 
ably receive thumb grip 72. Thumb grip 72 provides a 
convenient gripping location that is similar to grips pro- 
vided on many needle sets used for fluid specimen col- 
lection purposes. 

[0028] The health care technician can use passively 
activated safety needle assembly 10a substantially as 



described above, but will grip both distal arm 42 and 
thumb grip 72 during removal of safety cap 14 and dur- 
ing initial insertion of needle cannula 22 into the patient. 
The health care worker then can release the finger grip 
5 on the distal arm 42, thereby permitting torsion spring 
54 to propel safety shield 38 distally along needle can- 
nula 22, as described above. 

[0029] A third embodiment of the passively shieldable 
safety needle assembly is identified by the numeral 10b 

10 by FIG. 6. Passively activated safety needle assembly 
10b is identical to safety needle assembly 10 of FIGS. 
1-4 in most respects. However, passively activated safe- 
ty needle assembly 10b has a coil spring 76 mounted 
around needle cannula 22 and disposed between nee- 

15 die hub 30 and safety shield 38. Coil spring 76 replaces 
torsion spring 54 of the first embodiment, and works with 
a similar result. However coil spring 76 exerts biasing 
forces directly on safety shield 38. As a result, arm 42 
and 46 of shield assembly 1 6 merely follow safety shield 

20 38 rather than driving safety shield 38. Arms 42 and 46 
continue to perform their function of limiting the amount 
of distal movement of safety shield 38 along needle can- 
nula 22. 

[0030] A fourth embodiment of the passively activated 
25 safety needle assembly of the subject invention is iden- 
tified by the numeral 10c in FIG. 7. Passively activated 
safety needle assembly 10c is substantially identical to 
passively activated safety needle assembly 10 of FIGS. 
1-5 in virtually all respects. However, a torsion spring 80 
30 is provided between base 50 of shield assembly 16 and 
proximal arm 46. Torsion spring 80 rotatably drives prox- 
imal arm 58 about second living hinge 52. This rotation 
of proximal arm 46 causes a corresponding rotational 
movement of distal arm 42 and drives safety shield 38 
35 distally along needle cannula 22 substantially as de- 
scribed above. 



Claims 

40 

1 . A passively activated safety needle assembly com- 
prising: 

a needle cannula with opposite proximal and 
45 distal ends; and 

a shield assembly having a safety shield slida- 
bly mounted on said needle cannula and mov- 
able from a proximal position substantially ad- 
jacent said proximal end of said needle cannula 
so to a distal position surrounding said distal end 

of said needle cannula, said shield assembly 
further comprising connection means extend- 
ing between said safety shield and a location in 
proximity to said proximal end of said needle 
55 cannula for limiting distal movement of said 

safety shield along said needle cannula, said 
shield assembly further comprising biasing 
means for urging said safety shield from said 
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proximal position to said distal position. 

2. The passively activated safety needle assembly of 
Claim 1, further comprising a safety cap frictionally 
mounted over said needle cannula and over por- 
tions of said shield assembly for holding said safety 
shield in said proximal position. 

3. The passively activated safety needle assembly of 
Claim 1 , wherein said connection means comprises 
a plurality of hingedly connected arms. 

4. The passively activated safety needle assembly of 
Claim 3, further comprising a needle hub secured 
to said proximal end of said needle cannula, and 
wherein said plurality of arms comprises a distal 
arm articulated to said safety shield and a proximal 
arm articulated in proximity to said hub, said proxi- 
mal and distal arms being hingedly connected to 
one another at a hinged connection. 

5. The passively activated safety needle assembly of 
Claim 4, wherein said shield assembly further com- 
prises a base securely mounted to said needle hub, 
said proximal arm being articulated to said base. 

6. The passively activated safety needle assembly of 
Claim 8, wherein the base further comprises a 
thumb grip projecting from said base at a location 
opposite said proximal arm. 

7. The passively activated safety needle assembly of 
Claim 4, wherein said biasing means comprises a 
torsion spring mounted at said hinged connection 
between said proximal and distal arms for urging 
said proximal and distal arms into an expanded con- 
dition and thereby driving said safety shield distally 
along said needle cannula. 

8. The passively activated safety needle assembly of 
Claim 4, wherein said biasing means comprises a 
torsion spring disposed between said hub and said 
proximal arm, said torsion spring urging said prox- 
imal arm about said articulation to said base for ex- 
panding said proximal and distal arms relative to 
one another and propelling said safety shield distal- 
ly along said needle cannula. 

9. The passively activated safety needle assembly of 
Claim 4, wherein said safety cap includes a notch 
for slidably receiving said arms and holding said 
arms in a collapsed condition. 

10. The passively activated safety needle assembly of 
Claim 4, wherein said safety shield is unitary with 
said distal arm. 

11. The passively activated safety needle assembly of 



Claim 4, wherein said proximal arm is unitary with 
said base. 

12. A passively activated safety needle assembly com- 
5 prising: 

a needle assembly having a needle cannula 
with opposite proximal and distal ends, a nee- 
dle hub securely mounted to said proximal end 
of said needle cannula and being configured for 
mounting to a medical implement; 
a shield assembly having a safety shield slida- 
bly mounted on said needle cannula and mov- 
able from a proximal position adjacent said hub 
to a distal position surrounding said distal end 
of said needle cannula, said shield assembly 
further comprising a distal arm hingedly con- 
nected to said safety shield, a proximal arm 
hingedly connected to said distal arm and a 
base hingedly connected to said proximal arm, 
said base being securely mounted to said hub 
of said needle assembly, said shield assembly 
further comprising a torsion spring mounted to 
at least one of said arms for moving said arms 
in a direction for urging said safety shield to said 
distal position; and 

a safety cap releasably engaged over said nee- 
dle cannula and over portions of said shield as- 
sembly for holding said shield assembly in said 
proximal position. 



15 



20 



25 



30 



35 



40 



45 



50 



6 



EP 1 254 677 A1 




EP 1 254 677 A1 




EP 1 254 677 A1 



O 



to 
6 



CM 



jo 



-CO 
<N 



9 



EP 1 254 677 A1 




EP1254 677 A1 




EP 1 254 677 A1 





13 



EP 1 254 677 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 00 9846 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



to claim 



CLASSIFICATION OF THE 
APPLICATION (rntCI.7) 



X.D 



US 5 348 544 A (SWEENEY NIALL ET AL) 
20 September 1994 (1994-09-20) 
* claim 1; figures * 



EP 0 838 227 A (BECT0N DICKINSON CO) 
29 April 1998 (1998-04-29) 

* column 6, line 14 - line 24 * 

* figure 5 * 

US 5 814 018 A (ELS0N EDWARD E ET AL) 
29 September 1998 (1998-09-29) 

* column 9 t line 55 - line 58; figures 
5,17-20 * 

US 4 950 250 A (HABER TERRY M ET AL) 
21 August 1990 (1990-08-21) 

* column 3, line 36 - line 38 * 

* figure 1 * 

US 5 584 818 A (MORRISON DAVID) 
17 December 1996 (1996-12-17) 

* column 4, line 36 - line 38 * 

* figures 14-24 * 



The present search report has been drawn up (or all claims 



1,3,4 



2,9,12 
10,11 

2,9,12 



5,11 



A61M5/32 
A61B5/15 



7,8 



TECHNICAL FIELDS 
SEARCHED (lntCL7) 



A61M 



THE HAGUE 



Data <* oompWkji of the wan* 

6 August 2002 



Examiner 

Sedy, R 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant if combined wtth another 

document of the same category 
A : technotoQteaJ background 
O: non-WTtten dtedosure 
Printermedt 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cled In the application 
L : document cted lor other reasons 

& " member of the same patent family, corTespondhg 
document 



14 



EP 1 254 677 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 00 9846 



THs annex lists the patent family members relating to me patent documents died In the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way liable tor these particulars which are merely given tor the purpose of Information. 

06-08-2002 



I — ~ 

Patent document 




Publication 






Pntant fnmih/ 


Publication 


cited in search reoof 




date 






member(s) 


date 


US 5348544 


A 


20-09-1994 


AT 


203173 T 


15-08-2001 






AU 


673779 B2 


21-11-1996 








AU 


7760194 A 


01-06-1995 








BR 


9404671 A 


18-07-1995 








CA 


2134931 Al 


25-05-1995 








DE 


69427736 Dl 


23-08-2001 








EP 


0654281 A2 


24-05-1995 








ES 


2159547 T3 


16-10-2001 








OP 


2838975 B2 


16-12-1998 








JP 


7250898 A 


03-10-1995 




i 




SG 


43236 Al 


17-10-1997 


CD A000007 

EP QoooZZ/ 


A 
A 




US 


5735827 A 


07-04-1998 






AU 


721684 B2 


13-07-2000 








AU 


3676697 A 

W W # WW & r • * 


02-04-1998 








BR 


9704777 A 


22-12-1998 








CA 


2214174 Al 


26-03-1998 








EP 


0838227 A2 


29-04-1998 








JP 


2956965 B2 


04-10-1999 








JP 


10099436 A 


21-04-1998 








SG 


50882 Al 


20-07-1998 


US 5814018 


A 


29-09-1998 


US 


6015397 A 


18-01-2000 


US 4950250 


A 


21-08-1990 


CA 


1324049 Al 


09-11-1993 






DE 


68906332 T2 


09-12-1993 








EP 


0357751 Al 


14-03-1990 








WO 


8907955 Al 


08-09-1989 








US 


4935013 A 


19-06-1990 








DE 


68906332 Dl 


09-06-1993 


US 5584818 


A 


17-12-1996 


NONE 









§ For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



15 



